DESCRIPTION 

BALL JOINT AND BEARING SEAT THEREOF 
Technical Field 

[OOOl] The piresent invention irelates to a. bearing seat 
□retaining a luitjiricant between the same and the outeir 
circiamf enrent ial suirface of a toall portion and a ball joint 
provided with the same . 
Background Art 

[ O O 02 ] Conventional ly , for escample , t>all j oint s used in 
suspension devices or steering devices of automobiles have been 
each constructed by slidably attaching a ball stud provided 
with an appro>cimat ely globular ball portion to a synthetic 
resin-made ball seat being a bearing seat provided in a socJcet . 
The ball seat has had an approximately spherical sliding surface 
along the outer circumferential surface of the ball portion . 
In addition, a grease being a lubricant has been filled between 
the outer c ircumf erent ial surface of the ball portion and si iding 
surface of the ball seat (See Patent Document 1, for example) . 

Patent Document 1 : Japanese Laid-open Patent 
Publication No . 2000-23 0540 (Pages 4 - 6 , Fig . 1) 
Disclosure of the Invention 
Problem to be Solved by the Invention 
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[0003] However, with the af oirement: ioneci ball joint, since the 
ouit er- G iircuimf eirent ial siairf ace of the hal 1 port ion and. the si iding 
suLirface of the hall seat aire appro:x:iTnately eqiaal in shape, these 
contact each other almost uini f oirmly across the entire outer 
circumferential surface of the hall portion, therefore, the 
grease does not easily spread out he t we en the outer 
circumferential surface of the hall portion and sliding surface 
of the hall seat . 

[0004] In particular, when the hall joint is used for a douhle 
wish hone - type lower suspension or the like , since the hall 
joint is loaded with a vehicle weight at all times, it is very 
disadvantageous in luhricity hy the grease, wear is accelerated 
at the hall seat, and the hall portion mainly sways with little 
rotation, therefore, it hecomes further disadvantageous in 
luhricity . 

[ O O O 5] As a result , demands have heen made for a further 
improvement in luhricity of the hall seat . 

[0006] The present invention has heen made in view of such 
a prohlem, and an oh j ect is to provide a hearing seat of a hall 
joint improved in luhricity and a hall joint provided with the 
same . 

Means for Solving the E>rohlem 

[00073 A hearing seat of a hall joint according to a first 
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aspect of the present invent ±on is sl bearing seat of a k>all 
joint pirovicieci in a socket with, an opening, compiri s ing a 
spherical slicLing s\i3rface that 3rotatak>ly holds an approve i mate ly 
glolDialaar ball portion of a bal 1 stiaci arranged in this socket 
and has a latitudinal direction and a longi txxdinal direct ion 
and an opening communicated with the opening portion , that 
compri ses : a plurali ty of housing concave portions that are 
respectively opened at alternate positions on the sliding 
surface in a manner opposed to an outer circumferential surface 
of the ball portion and house a lubricant . 

[0008] And, opening the plurality of housing concave portions 
that are opened on the spherical sliding surface that rotatably 
holds the appro>cimat ely globular ball portion of the ball stud 
and house a lubricant at alternate positions makes it possible 
to provide the housing concave portions in a balanced manner 
in proximity to each other, therefore, the lubricant spreads 
out between the respective housing concave portions even when 
sway of the ball portion is relatively small, and lubricity 
is improved- 

[ O O O 9] A bearing seat of a ball j oint according to a second 
aspect of the present invention is the bearing seat of a ball 
joint according to the first aspect of the present invention, 
wherein the housing concave portions are respectively opened 
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on the sXidxng siairf ace so that miatuiaXXy ad j a. cent ones aire 
dif feirent in the lat i t ladinal cixirectxon position and 
longi tiadinal diirection position from each otheir. 

[OOXO] And, irespect ively opening the respective housing 
concave portions on the sXiding surface so that mutuaXXy adj acent 
ones are different in the Xat itudinaX direction position and 
Xongitudinal direction position from each other makies it 
possible to provide the housing concave portions on the sliding 
surface in a more balanced manner, therefore, lubricity is 
further improved . 

[ O O XX] A hearing seat of a hall j oint according to a third 
aspect of the present invention is the hearing seat of a hall 
joint according to the first aspect of the present invention, 
wherein the housing concave portions form lines along a 
predetermined direction, and respect ive opening areas of the 
mutually adj acent lines are different from each other . 

[OOX2] And, making the respective opening areas of the mutually 
adjacent lines of the housing concave portions that form lines 
along a predetermined direction different from each other makes 
it possible to provide the housing concave portions in greater 
proximity therebetween, therefore , lubricity is further 
improved . 

[OOX3] A bearing seat of a baXX joint according to a fourth 
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aspect of the present invention ±s the beairing seat of a ball 
j oint acconrciing to any one of the f iirst to thiirci aspects , wheirein 
the hoTj-sing concave portions incluicies : a pluiirality of first 
housing portions that form at least one tier along the 
lat ituiciinal direction , having opening areas almost ecjuial to 
each other ; and a plurality of second housing portions that 
are respectively provided so as to form tiers, at one -end side 
and an equiator side in the longitudinal direction of the at 
least one tier of these first housing portions, respectively, 
along the latitudinal direction hy ones having opening areas 
ecjual to each other and so that opening areas secjuent ially 
increase from the tier at the one-end side to the tier at the 
ecjuator side in the longitudinal direction. 

[0014] And, forming at least one tier along the latitudinal 
direction hy the plurality of first housing portions having 
opening areas almost ecjual to each other and providing the second 
housing portions so as to form tiers , at one -end side and an 
equator side in the longitudinal direction of the at least one 
tier of the first housing portions, respectively, along the 
latitudinal direction hy ones having opening areas ecgual to 
each other and so that opening areas sequentially increase from 
the tier at the one - end side to the tier at the equator side 
in the longitudinal direction malces it possible to use the space 
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on the sptieirical sl±c3.±ng siairface that increases in area firom 
the one-end. sid.e to the equiatoar sicie so as to pirovicie the housing 
concave portions greater pro:>cimi ty , therefore, liahricity is 
further imp rove ci . 

[0015] A bearing seat of a ball joint according to a fifth 
aspect of the present invention is a hearing seat of a hali 
joint provicieci in a socket with an opening, comprising a 
spherical slicLing surface that rotatahly holds an approscimat ely 
globular ball portion of a ball stuci arranged in this socket 
and an opening communicated with the opening portion , that 
comprises : a plurality of housing concave portions that are 
respectively opened on the sliding surface in a manner opposed 
to an outer circumferential surface of the hall portion, are 
respect ively provided so as to form lines along the longitudinal 
direction and form tiers along the latitudinal direction by 
ones having opening areas equal to each other and so that opening 
areas sequentially increase from the tier at one-end side to 
the tier at an equator side in the longitudinal direction, and 
house a lubricant . 

[0016] And, respectively providing, on the spherical sliding 
surface that rotatably holds the approximately globular ball 
portion of the ball stud, the housing concave portions that 
house a lubricant so as to form lines along the longitudinal 
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diarection and foirm tiers along the latitudinal direotion by- 
ones having opening aoreas eqtial to each other* and so that op>ening 
aareas secjuent ial ly incarease farom the tier at one -end side to 
the tiear at an equiatoir side in the longitudinal direct ion makes 
it possible to use the space on the spherical sliding surface 
that increases in area from the one-end side to the equator 
side so as to provide the housing concave portions in a balanced 
manner in proximity to each other, therefore, the lubricant 
spreads out between the respective housing concave portions 
even when sway of the ball portion is relatively small, and 
lubricity is improved - 

EOOIV] A bearing seat of a ball joint according to a sixth 
aspect of the present invention is the bearing seat of a ball 
joint according to any one of the first to fifth aspects of 
the present invention, wherein the housing concave portions 
are opened respectively in approximately circular forms . 

[0018] And, opening the housing concave portions respectively 
in approximately circular forms makes it also possible to make 
the distance between the mutually adjacent housing concave 
portions , therefore , lubricity is further improved , 

[ 0019] A ball j oint according to a seventh aspect of the present 
invention is a bal 1 j oint that compri ses : a socket with an opening 
portion ; the bearing seat according to any one of the first 
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to sixth aspects of the present invent ion provic3.ec3. in the socket ; 
and. a ball stuid. with a hall poirtion irotatahly held, in this beairing 
seat and. hoiased in the socket and a sti_id poirtion pirovided in 
a pirotiriad-ing cond.ition f irom this hall portion and. to he inserted. 
thx"o\agh the opening portion . 

[ O 02 O] And., comprising the hearing seat accord.ing to any one 
of the first to sixth aspects of the present invention makies 
it possible to improve luihricity. 
Effect of the Invention 

[0021] Accord.ing to the hearing seat of a hall joint accord.ing 
to the first aspect of the present invention, the housing concave 
portions can he provided in a halanced manner in proximity to 
each other hy opening the plurality of houLsing concave portions 
that are opened on the spherical slid.ing siarf ace that rotatahly 
hold.s the approximately glohialar hall portion of the hall stiad. 
and. house a luhricant at alternate positions , therefore , the 
luhricant spread.s out hetween the respective housing concave 
portions even when sway of the hall portion is relatively small, 
and luhricity can he improved.. 

[0022] Accord.ing to the hearing seat of a hall joint accord.ing 
to the second, aspect of the present invention , in ad.d.it ion to 
the effect of the hearing seat of a hall j oint accord.ing to 
the first aspect of the present invention, the housing concave 
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poartions can toe pirovicieca on the sliciing siarf ace in a more balanceci 
manne IT toy irespect ±vely opening ttie ^respective lh.o-u.sing concaA7"e 
po2rtions on the sliciing suiirface so that muLtuLally adjacent ones 
aire different in the latitiadinal diirection position and 
longitTJLdinal direction position from each other , therefore , 
luitoricity can f uirther toe improved . 

[0023] According to the toearing seat of a toall joint according 
to a third aspect of the present invention, in addition to the 
effect of the toearing seat of a toall joint according to the 
first aspect of the present invention , the housing concave 
portions can toe provided in greater pro^cimity theretoetween toy 
making the respective opening areas of the mutiaally adjacent 
lines of the housing concave portions that form lines along 
a predetermined direct ion dif ferent from each other , therefore, 
Intoricity can further toe improved . 

[0024] According to the toearing seat of a toall joint according 
to a fourth aspect of the present invention , in addition to 
the effect of the toearing seat of a toall joint according to 
any one of the first to third aspects of the present invention, 
the space on the spherical sliding surface that increases in 
area from the one - end side to the ecjuator side can toe used so 
as to provide the housing concave portions in greater pro:>cimity 
toy f oirming at least one tier along the longitudinal direction 
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toy the pluiral xty of first housing portions having opening aireas 
almost equal to each other and providing the second housing 
portions so as to form tiers, at the one-end side and the equator 
side in the longitudinal direction of the at least one tier 
of the first housing portions , respectively , along the 
latitudinal direction toy ones having opening areas ecjual to 
each other and so that opening areas sequentially increase from 
the tier at the one-end side to the tier at the equator side 
in the longitudinal direction, therefore, lutoricity can further 
toe improved . 

[00253 According to a toall joint according to a fifth aspect 
of the present invention, the space on the spherical sliding 
surface that increases in area from the one - end side to the 
equator side can toe used so as to provide the housing concave 
portions in a toalanced manner in proximity to each other toy 
respectively providing, on the sliding surface, the housing 
concave portions that house a lutoricant so as to form lines 
along the longitudinal direction and form tiers along the 
latitudinal direction toy ones having opening areas equal to 
each other and so that opening areas sequentially increase from 
the tier at the one - end side to the tier at the equator side 
in the longitudinal direction, therefore, the lutoricant spreads 
out toetween the respective housing concave portions even when 
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sway of ttie toall portion is relatively small, an<a. lixlDricity 
can fc>e impiroveci . 

[002 6] AcGorciing- to the toeairing seat of a ]Dall joint acconrciing 
to a sixth, aspect of the present invention, in addition to the 
effect of the bearing seat of a ball j oint according to any 
one of the first to fifth aspects of the present invention , 
the distance between the mtittial ly adjacent hoiasing- concave 
portions can also t>e made approximately i-iniform by opening the 
housing concave portions respectively in approximately 
circular forms, therefore, lubricity can further be improved. 

[ O 02 7 ] According to the ball j oint according to a seventh aspect 
of the present invention, lubricity can be improvedby compri s ing 
the bearing seat according to any one of the first to sixth 
aspects of the present invention. 
Brief Descript ion of the Drawings 

[0028] [Fig. 1] A longitudinal sectional view showing a part 
of a ball joint according to a first embodiment of the present 
invention . 

[Fig. 2] A perspective view showing a bearing seat of 
the same ball joint as the above . 

[Fig. 3] A perspective view showing a part of the same 
bearing seat as the above in an enlarged manner . 

[Fig- 4] A longitudinal sectional view showing the same 
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loall j oint as the afc>ove . 

[Fig. 5] A long-± t:uLca.±na.l sectional view showing a. p>airt 
of a fc>all joint accoirciing to a second. emlDociiment of the piresent 
invention . 

[Fig . 6] A longitu-ciinal sectional view showing a p>airt 
of a loall joint accoirciing to a thiirci etnlDOc3.iment of the present 
invention . 
Refeirence JSTuimeiral s 
[0029] 1 Ball joint 

2 Socket 

3 Ball stud. 

4 Ball seat as iDeairing seat 
15 Opening p>oirtion 

3 1 Ball poirtion 
3 3 Stud, portion 
42 Opening 
46 Slid.ing sianrface 

51, 6 5 Dimple as houising concave portion 

52 First dimple as first housing portion 

53 Second. d.imple as second, housing portion 
6 1 Grease as luJoricant 

Best Mod.e for Carrying Out the Invention 

[0030] Hereinafter, a ball joint accord.ing to a first 



emt>ociiment of the p>2resent invention will t>e describeci with 
irefeirence to Fig. 1 to Fig. 4. 

[0 03 1] In Fig. 4, arefeirence m_ime2ra.l 1 denotes a. ball joint. 
This toall joint 1 is useci in, f oar example, a suspension device, 
steeiring device oir the like of an aiatomotoile , etc . , and includes 
a socket 2 made of a metal oir the likie in an appiroximat ely 
cylindirical shape with a bottom, a ball stiad 3 made of steel 
02r the like, a ball seat 4 made of a synthetic iresin onr the 
like being a beairing seat, and a du-St coveir 5 formed of a anabbeir 
oir a soft synthetic iresin, etc . , in an appiroximat ely cylindirical 
shape . 

[0032] The socket 2 incliades a socket body 11 and a plug 12. 
The socket body 11 is formed in a cylindrical shape with a bottom 
integrally provided with an insertion hole 13 opened at one 
end and a bottom portion 14 blocked at the other end . On the 
other hand, the plug 12 is formed in a cylindrical shape attached 
to the insertion hole 13 of the socket body 11 and opened with 
an opening portion 15 . 

[0033] Furthermore, on the insert ion hole - s ide 13 of the inner 
circumferential surface of the socket body 11 , a contact portion 
21 formed with a large diameter so as to have an approximately 
ecgual dimension to the outer diameter of the plug 12 is formed 
in a step- like form. A caulking portion 22 of a thinner wall 
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than the socket t>od.y XX and. pnrov±d.ed. coaxially in a cylind-irical 
shape is pzrovicieci at a nrim portion of the insertion hole X3 
of the socket t>od.y 11 . This caiilkiing portion 22 catches and 
fixes the plug 12 t>y heing deformeci inward hy caialkiing . 
[0034] And f TJirthertnore , a plane-like inner bottom surface 
portion 23 approximately parallel to the opening portion 15 
of the plug 12 is provided at the hottom portion 14 of the socket 
hody 11 , and on this inner hottom surface portion 23 , integrally 
provided is an inclined surface portion 24 inclined hy an 
aperture expansion in a manner expanding the diameter toward 
the opening portion 15 . 

[0035] And, for the socket 2, formed inside is an inner chamber 
25 continuous with the opening portion 15, and owing to the 
opening portion 15 and inner chamber 25, the socket 2 has an 
approximately cylindrical shape with a bottom. Moreover, on 
a position such as a side surface of the socket body 11 of the 
socket 2 or a lower surface of the bottom portion 14 , an 
uni 1 lus trated connecting portion having a male screw, a female 
screw, an arm, or the like is provided. 

[003 6] Moreover, for the ball stud 3 , an approximately globular 
ball portion 3 1 being a ball head portion, a small diameter 
portion 32 inserted through the opening port ion 15 of the socket 
2, and an approximately columnar stud portion 33 being a shaft 
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poart ion Inave been integral ly f oarmeci in a rod form . The ball 

portion 3 1 is formeci larger in (diameter than the stuci portion 
33 . And, at a tip portion of the stud, portion 33, a male screw 
portion 34 is proviclecl , 

[ O O 3 V ] Furthermore , the ball seat 4 is formed of a high 
load-bearing, rigid and resilient synthetic resin having 
satisfactory bearing characteristics, such as a polyacetal 
resin, a polyurethane resin, and a polyamide resin, And, the 
ball seat 4 is provided with a cylindrical body portion 41. 
At one end in the axial direct ion of this body portion 41, namely, 
in the longitudinal direction, an opening 42 communicated with 
the opening portion 15 is f oxrmed . Into this opening 42, the 
ball portion 3 1 of the ball stud 3 is inserted, and the stud 
portion 33 is passed. On the other hand, at the other end in 
the longitudinal direction of the body portion 41, an inclined 
plate portion 4 3 whose outer surface abuts against the inclined 
surface portion 24 of the socket 2 in an opposing manner is 
integrally provided. In addition, at a lower-end portion of 
this inclined plate portion 43 , a bottom plate portion 44 whose 
outer surface abuts against the inner bottom surface portion 
23 of the socket 2 in an opposing manner is integrally provided. 
In an approximately center area of this bottom plate portion 
44, a through-hole 45 provided in a manner penetrating in the 
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lap -anci- down ciiirection and tolocked. at whose lowear-end. portxon 
toy tlie inneir toottom siairface portion 23 is pirovicieca. . 
[0 03 8] As a iresult , ttie ball seat 4 has an appnroscimat ely 
sptiearical slicLingr siairf ace 4 6 coariresponcLing to ttie ball portion 

3 1 acr-oss the entire inner surface of the body portion 41, 
inclined plate portion 43 , and bottom plate portion 44 , namely, 
in a section from the through-hole 45 to the opening 42, and 
is molded in a cylindrical shape to hold the ball portion 3 1 
so as to be slidable by this sliding surface 46. Namely, the 
sliding surface 4 6 has a longitudinal direct ion that is an 
up - and- down di re c t ion shown in Fig . 1 f rom the through - hoi e 

4 5 being one - end side in the axial direction to the opening 
4 2 being the other end side in the axial direction and a 
latitudinal direction that is a circumferential direction 
concentric with the through-hole 4 5 and opening 42 . 

[0039] Moreover, as shown in Fig. 1 to Fig. 3, a plurality 
of dimples 51 being concavities are provided as housing concave 
portions on the sliding surface 46. 

[0040] These dimples 51 are opposed to the outer 
circumferential surface of the ball portion 31 and opened 
respectively in circular forms toward a center O of the ball 
portion 31, and are provided entirely in the latitudinal 
direction of the sliding surface 46 at the through-hole 45 side 



f lairthLeir than an eqiaatoir E of the ball seat 4 . 

[0041] He ire , the eq-Liatoir E of the t>all seat 4 ±s a p>airt that 
iroiaghly coinci c3.es with an. ecjuatoirial position of the t>al 1 poirtion 
31 of the foall stiaci 3 in a condition where the ball poirt ion 
3 1 of the t>all stud 3 has t>een held on the t>all seat 4 , and 
the ecjiaatoirial position of the ball portion 3 1 means a position 
where the ouLter circu-mf erential siairface of the ball portion 
3 1 has the largest diametrical dimension. 

[0042] In addition, these dimples 51 are composed of first 
dimples 52 toeing first housing portions and second dimples 53 
toeing second housing portions . 

C0043] The first dimples 52 form lines from the through-hole 
45 side toeing one - end portion in the longitudinal direction 
of the toall seat 4 to the equator E side along the longitudinal 
direction of the toall seat 4 and are provided in a plural ity 
of tiers , f or example , in three tiers , along the circumferential 
direction, namely, the latitudinal direction adjacent to each 
other. Xn addition, these first dimples 52 have opening areas 
ecjual to each other. Namely, the first dimples 52 have 
diametrical dimensions a equal to each other . Furthermore , 
for these first dimples 52 , the respective lines are arranged 
so as to have angles approximately equal to each other in the 
latitudinal direction of the toall seat 4. In other words, the 
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f xirst dimples B2 aire airirangeci almost lanif oirmly in the lat itiaciinal 
d-iirection of the hall seat 4. Moireoveir , the ^respective tieirs 
of the f iirst ciimples 52 aire concent arically airirangeci aarotinci a 
centeir axis of the hall seat 4 . 

[0044] The seconci dimples 53 aire located hetween the respective 
f iirst dimples 52 in the longitudinal direction and latitudinal 

direction of the hall seat 4, ISTamely, the second dimples 53 
are provided approximately midway hetween the lines of the first 
dimples 52, at latitudinal direction positions mutually 
di f f erent from the respective first dimples 52 . 

[0045] Moreover, these second dimples 53 include small dimples 
5 4 and large dimples 5 5 . 

[ O 04 6 ] The smal 1 dimples 5 4 have smal ler diametrical dimensions 
h than the diametrical dimensions a of the first dimples 52, 
for e^cample . Namely, the small dimples 54 are formed with 
smaller opening areas than those of the first dimples 52 . 

[0047] The large dimples 55 have larger diametrical dimensions 
c than the diametrical dimensions a of the first dimples 52, 
for example. Namely, the large dimples 5 5 are formed wi th larger 
opening areas than those of the first dimples 52 and small dimples 
54 . 

[ O 04 8 ] And, the small dimples 54 and large dimples 5 5 form 
lines along the longitudinal direction of the hall seat 4 hetween 
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the first dimples 52 , and are ariranged altemately with respect 
to the first dimples 52. Ftirthiermore , the large dimples 55 
are located at the ecjiaator E side of the hall seat 4 further 
than the small dimples 54 . Accordingly, the second dimples 
5 3 are respectively arranged so that the opening areas 
sec^iaent ially increase from the through -hole 4 5 side to the 
ec^iaator E side . 

L0049] Moreover, the small dimples 54 and large dimples 55 
are respectively concentrically arranged around the center axis 
of the hall seat 4 . 

[ O O 5 O ] And , the dimples 5 1 are ad j acent to each other at 
approijcimat ely ecjtial intervals in the latitudinal direction and 
longitudinal direction of the hall seat 4, and are provided, 
on the sliding surface 46 at the through-hole 45 side further 
than the ec^uator E of the hall seat 4 , alternately , namely, 
in a staggered manner , concentrically around the center a^cis 
of the hall seat 4 . In other words , for the dimple 5X , one 
first dimple 52 and a small dimple 54 or a large dimple 55 adj acent 
to the first dimple 52 are located at mutually different 
latitudinal direction position and longitudinal direction 
position . Namely, the small dimples 54 and large dimples 55 
respectively form tiers along the latitudinal direction at the 
through-hole 4 5 side and ec^uator E side in the longitudinal 



19 



direction of a. midcile tier of the first dimples 52 , for e^cample . 
Therefore, the first dimples 52, small dimples 54, and large 
dimples 55 are coincident with each other in the cjuiantity 
arranged in the respective tiers . 

[ O O 51] Moreover , in the respect ive dimples 51 , a grease G 1 
fc>eing a liibricant is housed . This grease 61 is filled into 
the hall in advance before inserting the toall portion 3 1 into 

the hall seat 4 . 

[0052] The dust cover 5 is also referred to as a dust seal 
or a hoot , which is fo armed in an approscimately cylindrical shape 
having an annular fitting portion 62 at one end. This fitting 
portion 6 2 is latched hy an annular clip 64 into an annular 

dust cover groove portion 6 3 provided at the outer 
circumferential surface of the socket hody 11 of the socket 
2 . 

[0053] And, when the hall stud 3 has swayed with respect to 
the socket 2, the hall portion 3 1 sways with respect to the 
hall seat 4, and the grease 61 housed in the respective dimples 
51 is drawn in hetween the outer circumferential surface of 
the hall portion 31 and sliding surface 46 hy a so-called wedge 
film effect , thus luhrication hy the grease 61 is realized 
hetween the dimples 51 . 

[0054] As mentioned ahove , in the first embodiment, the 
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p>Xui3ra.X± ty of ci±mp>Xes 51 that are opened, on the spherical sliding 
s\iirfa.ce 4S that rotatably holds the hall portion 3 1 and house 
the grease 61 are provided at alternate positions. 
[0055] In greater detail, the first dimple 52 and the small 
dimple 54 or the large dimple 55 adjacent to the first dimple 
52 are located at miatiaally different latitudinal direction 
position and longitudinal direction position. 

[0056] As a result, since this allows to effectively use a 
dead space between the dimples 51 so as to provide the dimples 
51 in a balanced manner in proximity to each other, the grease 
61 spreads out between the respective dimples 51 even when, 
for example, sway of the ball portion 31 is relatively small, 
which can prevent an oil film deficiency to the utmost extent 
so as to improve lubricity, and the ball portion 3 1 sliding 
in a condition where the grease 61 has been sufficiently spread 
out improves wear resi stance of the bal 1 seat 4 , therefore , 
durability of the ball j oint 1 can also be improved . 

[0057] Moreover, in the present embodiment, the three tiers 
are formed along the latitudinal direction by the plurality 
of first dimples 52 having opening areas almost equal to each 
other, and the tier is formed at the through-hole 45 side of 
the middle tier of the first dimples 52 along the latitudinal 
direction by the small dimples 54 and the tier is formed at 



21 



the ecjuiatonr E side of the midcaXe tieir of the first cixmpXes 52 
along the Xat i tiJica.ina.1 d.iirection fc>y the Xairge ciiTTipXes 55 having 
Xairgeir opening areas than the smalX ciimples 54, so that the 
seconci dimpXes 53 are provided. 

[00583 Therefore, since it fc>ecomes possifc>Xe to efficientiy 
uise the space on the sphericaX sXiding surface 46 that increases 
in area from the throiagh-hoXe 45 side to the ecjiaator side E 
so as to provide the dimpXes 5 1 in greater pro>cimi ty therehe tween , 
and the distance hetween the dimpies 51 is uinified to lanify 
Xuihricity hetween the dimpXes 51 , therefore , Xiafc>ricity can 
further fc>e improved . 

[0 0 59] Furthermore, opening the dimpXes 51 in appro^cimat ely 
circTJiXar forms aXXows to make the distance hetween the miatuiaXXy 
adjacent dimpXes 51 almost uiniform so as to easiXy reaXize 
XTat>rication iDy the grease 61 t>etween the dimpXes 51 in comparison 
with, for example, a case where the dimpXes are opened in 
rectang-u-lar forms or the like, therefore, Xtitoricity can further 
fc>e improved . 

C0 06 03 And, opening the dimpXes 51 in approximately spherical 
concave forms allows to almost unify the pressure per unit area 
applied to the respective dimples 51, therefore, strength of 
the fc>all seat 4 can 3z>e improved . 

[00613 Moreover, fc>y making the first dimples 52, small dimples 
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54 of the second ca±mples 53 , and lairge dimples 55 ±n the irespective 

tieirs coincident with each otheir in cjiaantity, diirec t ional i ty 
is eliminated firom the dimples 51, wheirehy unevenness in wear 
can t)e iredijiced . 

[ O O 62 ] Next , a second embodiment wil 1 he descirihed with 
□reference to Fig. 5. Here, components and operations the same 
as those in the first embodiment are denoted by identical letters 
or numerals to omit description thereof. 

[0 053] The first dimples 52 are formed in one tier in the 
latitudinal direction of the ball seat 4 as shown in Kig . 5 . 

[0064] For the second dimples 53, the small dimples 54 and 
the large dimples 55 are respectively arranged along the 
lat i tTj-dinal direction in tiers at the throiagh-hole 45 side and 
eqiaator E side in the longitudinal direction of the ball seat 
4 of the first dimples 52 . The dimples 54 and large dimples 

55 are located in the latitudinal direction of the ball seat 
4 alternately with the first dimples 52 and form 1 ines in the 
longitudinal direction of the ball seat 4 . 

[0065] Namely, for the dimples 51, the first dimple 52 and 
the second dimples 53 are alternately arranged. 

[0066] Accordingly, the dimples 5X are fomned so that the 
opening areas secjuent ially increase from the tier at 
through -hole 4 5 side to the tier at the equator E side in the 
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longitiad-inal ciiirection of the ball seat 4 . 

[OOev] And., t>Y- a.3r3ra.ng-±ng- the dimples 51 a.s stich, opezration 
ef f ect s the same as those in the f iirst emhodiment can be provicieci . 

[0 0 68] Here, in the above -ciesc2rit>ecl respective embocliment s , 
anrbi tirairy ciiametDrical dimensions can be set for the small dimples 
54 and large dimples 55 separately from the diametrical dimension 
a of the first dimples 52 as long as the large dimples 55 are 
larger than the small dimples 54 . 

[00693 Moreover, it is also possible to construct the dimples 
51 by providing , in place of the second dimples 53 , dimples 
having diametrical dimensions approximately equal to those of 
the first dimples 52 at positions alternating with the first 
dimples 5 2 . 

[OOVO] Furthermore, it is also possible to provide 
small-diameter dimples between the respective tiers of the 
respective dimples 52 and 5 3 as long as the dimples 51 can be 
provided in a balanced manner at alternate positions on the 
sliding surface 46, and the respective diametrical dimensions 
and the like of the dimples 51 are not limited to the 
above -described construction . 

[OOVl] Nesct , a third embodiment will be described with 
reference to Fig. 6. Here, components and operations the same 
as those in the first embodiment are denoted by identical letters 
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ODT niJLmeira.1 s to omit description tlieireof - 

[0072] A plTJiarali ty of dimples 65 being concavities are pirovicieci 
as hoTJLsing concave portions on the sliding surface 4 6 . These 
dimples 65 are formed in three tiers inclxading, for example, 
small dimples 65a, mediu-m dimples 651D, and large dimples 65c . 

[0073] These dimples 65ato 65c are , similar to the first dimples 
52 and the second dimples 53 , respectively, opposed to the outer 
circumferential surface of the hall portion 31 and opened 
respectively in circular forms toward the center O of the hall 
portion 31, and are provided entirely in the latitudinal 
direction of the sliding surface 46 at the through-hole 45 side 
further than the equator E of the hall seat 4 . Moreover, these 
dimples 6 5a to 65c form lines adjacent in plural numhers , for 
example, in three tiers, from the through-hole 4 5 side to the 
ecfuator E side along the longitudinal direction of the hall 
seat 4 and are provided in plural numhers adjacently in the 
latitudinal direction of the hall seat 4 . 

[0074] Furthermore, the respective dimples 65a to 65c are 
respectively arranged approximately uniformly in the 
latitudinal direction of the hall seat 4 . Moreover , the 
respective tiers of the dimples 65 are arranged concentrically 
around a center axis of the hall seat 4 . And, the respective 
dimples 65ato65c respectively form lines along the longitudinal 
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ciiirect ion of the ball seat: 4 , and aire secjuent: ially aarirangeci 
f 3rom the t hLirotighi- hole 4 5 side to the eqiaatoir E s icie . Accoirciing-ly 
the dimples 6 5 aire airiranged so that the opening aireas 
sec^Tjient ially incirease . 

[ O O 7 5 ] Moireoveir , the dimples G 5 aire ad j acent to each otheir 
at appiro3cimately ecgijial inteirvals in the latitudinal direction 
and longitudinal diirection of the hall seat 4, and aire pirovided, 
on the sliding s-u-irface 4 6 at the thorough -hole 4S side f\iirtheir 
than the e<giaatoir E of the hall seat 4, almost lani f oirmly , 
concent irically airoiand the centeir a^cis of the hall seat 4 . 

[ O O 7 6 ] And , hy airiranging the dimples 6 5 as such , opeirat ion 
effects the same as those in the f iirst embodiment can he provided . 

[0077] Heire, in the ahove - descirihed respective emhodiments, 
it is also possible to open the respective dimples 51 and 65 
in forms other than the circular forms . 

[ O O 7 8 ] Moreover , the dimpl es 5 1 and 6 5 may he increased and 
reduced in the number of tiers along the latitudinal direction 
from that of the above - described respective embodiments. It 
is also possible to employ a construction such as, for e>cample, 
to provide the dimples 5X and 6 5 on the entire sliding surface 
46, namely, on the entire circumference of the sliding surface 
46 from the through-hole 45 to the opening 42 . 

[0079] Furthermore, as the ball seat 4, it is also possible 
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to Tj-se one in a cylinciarical shape with, a hot torn for which no 

insertion hole 45 is pirovicied. . 

[0080] Cons tiTTJict ion of the hall joint 1 is not limited to the 
ahove-ciesc2riheci cons tinact ion . 
Indiastirial Ap>p>licahili ty 

[0081] The present invention is latilized for, for example, 

a suspension device, steering device or the like of an 
auitomohile . 
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CLAIMS : 

1. A bearing seat of a k>all joint parovicieca in a socket 
with, an opening, compirising a sptieiricai sliding stiirface that 
2rotatat>ly holds an appiro^cimately glotnalair t>all poirtion of a 
ball stuci ainranged in this socket and has a latitudinal direction 
and a longitudinal direction and an opening communicated with 
the opening portion, comprising: 

a plurality of housing concave portions that are 
respectively opened at alternate positions on the sliding 
surface in a manner opposed to an outer circumferential surface 
of the ball portion and house a lubricant . 

2. The bearing seat of a ball joint as set forth in Claim 
1 , wherein 

the housing concave portions are respectively opened on 
the sliding surface so that mutually ad j acent ones are different 
in latitudinal direction position and longitudinal direction 
position from each other - 

3 . The bearing seat of a ball joint as set forth in Claim 
1 , wherein 

the housing concave portions form lines along a 
predetermined direction, and respective opening areas of the 
mutually adjacent lines are different from each other. 

4 . The bearing seat of a ball joint as set forth in any 



28 



one of Claims 1 to 3 , wherein 

the houising- concave ponrtions inclticie : 

SL plurality of first housing portions that form at least 
one tier along the latitudinal clirection, having opening areas 
almost equal to each other ; and 

a plurality of second housing portions that are 
respectively provided so as to form tiers, at one-end side and 
an equator side in the longitudinal direction of the at least 
one tier of these first housing portions, respectively, along 
the latitudinal direction by ones having opening areas equal 
to each other and so that opening areas sequentially increase 
from the tier at the one - end side to the tier at the equator 
side in the longitudinal direction. 

5. A bearing seat of a hall joint provided in a socket 
with an opening , comprising a spherical s liding surface that 
rotatably holds an appro^cimately globular ball portion of a 
ball stud arranged in this socket and an opening communicated 
with the opening portion, comprising: 

a plurality of housing concave portions that are 
respectively opened on the sliding surface in a manner opposed 
to an outer circumferential surface of the ball portion , are 
respectively provided so as to form lines along the longitudinal 
direction and f oirm tiers along the latitudinal direction by 
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ones having opening areas equal to each other anci so that opening 
areas seqiaent ially increase from the tier at one-enci side to 
the tier at an ecjuiator sid.e in the longiti-iciinal ciirection, and. 
house a liotoricant . 

6- The bearing seat of a ball joint as set forth in any- 
one of Claims 1 to 5, wherein 

the housing concave portions are opened respectively in 
approximately circu.lar forms . 

v. A. jball joint comprising: 

a socket with an opening portion ; 

the hearing seat as set forth in any one of Claims 1 to 
6 provided in the socket ; and 

a hall stuid with a hall portion rotatahly held in this 
hearing seat and houised in the socket and a stu-d port ion provided 
in a protruiding condition from this hall portion and to he 
inserted through the opening portion. 
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ABSTRACT 

A beairing seat of a ball joint lmp> roved In lutoirlci ty is 
pirovicieca . 

By opening a pliaarality of dimples 51 that aire opened on 
a sptierical sliding STj-rface 46 ttiat irotatafoly holds an 
appiro^cimately globialaar ball portion 31 of a ball stud and house 
a garease 61, ttie dimples 51 can be parovided in a balanced manner 
in piro:x:imity to each other, therefore, the grease 6 1 spreads 
out between the respective dimples 51 even when sway of the 
ball portion 31 is relatively small, and lubricity can be 
improved . 



